Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11 publication number: 2003-008141 
(43)Date of publication of application : 10.01.2003 



(51)Int.GI. 


HOIS 


5/14 




G02B 


6/10 




G02B 


6/42 




HOIS 


5/022 



(21) Application number :2001- (71 )Applicant 

193108 

(22) Date of filing : 26.06.2001 (72)Inventor : 



SUMITOMO 
ELECTRIC IND LTD 
YAMABAYASHI 
NAOYUKI 

NAKANISHI HIROMI 
KUHARA MIKI 



(54) LIGHT EMITTING DEVICE, OPTICAL MODULE, AND FIBER STUB 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
light emitting device having a structure 
capable of diminishing the region where a 
pig tail fiber is arranged when the device is 
mounted on a circuit board. 
SOLUTION: A light emitting device 1 is 
equipped with a fiber stub 2, a 
semiconductor optical amplifier 3, a 
photodiode 4, and an on-vehicle member 5 
as main components. The fiber stub 2 is 
composed of a ferrule 22 and a grating 
fiber 21. The fiber stub 2 and the 
semiconductor optical amplifier 3 are 
mounted on a mounting member 5 and 




optically coupled with each other. An optical resonator is composed of 
the light reflecting surface of the semiconductor optical amplifier 3 and 
the diffraction grating 23 of the grating fiber 21. By this constitution, 
the light emitting device 1 is capable of providing a laser beam having a 
desired wavelength without using a pig tail optical fiber. The light 
emitting device 1 can be made smaller in size than one that uses a pig 
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2bi±, is 1 i-j^-riiy . ^7"f/<A^^ffl5a2(Dm2 

<&8P#2b. -rJEftJ*.. ^U-fO^7-f^2 1(0 

8fchffl5£3£!#-ri>„ 7UU-JU3El#fiP5 1 XUtJt^r-i' 
/ \*3fc#gB 5 2 It , Rf 5E<Btti 5 0i:»o TSUMCSSt L T 

[0 0 3 5] ££1-. IS«8W5I-I*. tSt£S»«5<om 
2<D|@iSE5 btm30^Ht5 c t$^Si-r-5«k53l5 3 
*<ifttf-P>;h.-Cl^„ 3*53l±, Sf£©lft5 0<tHS-r* 40 
iaiSLtl^. *fc. »5 3 03Biaii. 2-OOfii]® 
53a, 5 3 b JrJSS5 3 c iJttliffiMi:**. 
*fc. 31531*. *7ri'/<SH#gI5 5 2«fcyiE<^fi£* 

[0036] tStSSP«5fl)m3OT^JsS5 cli^ffitSSP 

5 4^-rs. s^is«8H5 4icii. *m&xm®i%k* 

3S.V7* h*t-<*- K4A<}SK**u-S. m^-IS«ffl5 5 
4li. ^3H*3tli*§^3lC»L-CgEl»<1^5«|g-r-& 
fc#)(DIB|§54 a. 5 4b^t4. SmSKSP 

5 4i*, ^ K4^f>roaj*rtt-si£isytti-t so 



fctf)<DiEt95 4 c. 5 4d^«. Jbl:. IflK 

aP5 4i±. ^3it*:jtii'ism^3fl>mKfis$^-r-6fc 

JS«fiS$*S-ri.fctf)ro(4B3i«)^— * 5 4 t 

a. 

[0 03 7] tS«SP«5l*, (1 oo)?tiittl»s i 

/<*->£ff$fi£U x-y^>$r£fjfc5C±:lzJ;y. ± 
8H057IJU— JU3£}#ffl55 1, £77^5 2. Rt/315 

3l*§^l;E.o*SSfi<»$JS*H-i>. 01x.I*ko 
H j§ jfc Jr in o fc x >v ^ >y jfg l-S*tt £*r"f -5 x ^ 

±8BroiS5 oro*iai*BffS©jSS^fi«»:-a 

3F-tt*Ll*s KOHjgjaiC«fe^,X-v5 1 >y<0i$gA<)lL> 
(111) ffiXI* (111) BJr^ff^CjgS®lc«fcy, 
$t$35 1a, 51bKl);52a, 5 2b]b«$^<9 
•5c -T^*.. V^ttBfS(03t$7xjU-jU3tl#SP5 1 

atfafc^y-f/OSftfius 2«>fctf>i-^)iE-e^-5o 

mW.-r*^k\zJi-oX. H5f=jM-J:3l=, ^ti^*ttS 
0mfc-57xJU— JU3tftffl55 1 at/3fe7T-</^3E}#SP5 
2£J&fi£-e#-5„ »5 3JrLT. * ^ i»-i/7JDX 

i-j; y, [io o] ysft\ziQ?&MftWim(oM&tef&-e 

^■5, tj:t5^ (1 o 0)^±®Jr-Ti>s i SffiA>t>»S«ffl5 
«5^St-*ig^. mi O^ilES a tm2<73^1sS5 b 

I*. 7^- h'J V^77<03KlCfi)fSa)UvX h^^Hgta 
— IC^T?#*«fe5l-'S-5©-C, 7UU— JU3tJ#g»5 1 

»t/ife7r-i'/<^i#a5 5 2 0>(4®«g^ j: ys< r-# 

ictk^^xju-ju^sps i $&V&<tef£i-Z>!&mtf 
fc*„ 7xju-ju3titsp5 1 ^«fcya?<jKfig-r-5ii^iz 

I*. 7xjU-JU3E8ffl5 5 1 <J)BrS$BS#JKtti:-r5-i: 

[0 0 3 8] ^an*jtiii|e^3au:7* 

K4©BfS<0(4S*WV— ^7 5 4 s, 54t%J-fc 
7xJU-JU3El#SP5 1 , 3t7r-</<3E»fiP5 2. 
5 3 Jrf^^lzff$fiE-t?#5. COtzlto. ctiC>3£^eP5 
1. 5 2Xl/it5 3 Jj:(aM*tf)V— ^ 5 4 s , 54tt 

o)*a«fiaroffla$@;<-r-5wJrA<-e^*. EiS5 4a 

~ 5 4 d I*. m%.<D 7thUV^77-< &t/jS^XI±X 

yff^**t^*o 

[0 0 3 9] I6(a)ai):(b)lt }S«gP«5-hlC#g| 

V--? 5 4s ^HttBtt^ ^flffl LfcG@^-B-A<ff*5*V 
fc^. m^lSKffl 5 4 ±lz£9h#>T -<>if**i*(H 
6(a)) 0 gaft^Vx-f >^l-*SL>rl*. AuSn-VS 
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-CDS. *«ii*ofc7K>T*>y?Y*ic«fcy. 

^O6(b)) 0 C*Llc£y % ¥«<*ftJ&Hft?-3<DjR 

^mKffl55 4±^(D}se^7^r^o ?*h*va— k 

4fcSLTt. ¥Wf*ftJt«»*3fcHWl=»W-<Dl 
S4<Sft3*u h4f-f3j— K4A<«T»K»5 4± 

[00401 07(a), (b)&tfB8(a), (b)l*. 37 10 

r-f ^SPp a p 2 SBUfftt 5 icBSfrT SxgJSttW 
SPn a n 2^K©-r^o z©««lzj:y. 7r-f/tt*?« 

X»»5 2l::3M*aF*l* Q B7(b)l*. 07<a)<DI - 
^377-</<2 1 l* % *tf>affl2 1 b>b<«5 3 0)015 3 

^r^/<x^^ffl5p a p2(D^#^T®^ LxmmztiZo 20 

CillC^y. :77-0<X*?»fl2<DESr*^2 3±* 

SK**ii«*^3a)3tes»ffi3 bta>ffi». o*y*« 

0)4g®2 2 bt^3l«:3feii'l@m^^a)^a)S§8|[i. «x 
[j2 0~7 0/imlSl:^ o 7 

5 2 0)R)fSa)$4 5 o(z;tt«5«*tt. :7r-f/<x$ ^ep a a p 

2 0)S2(DflJ^2 b (^U-ir^ >^fZ?7-C/^2 1 <DB 
ffl»)(DH*lRHC}ft5«*cfey tifiL^o 
[004 1] iStaJStm^, {fix— T-f>y? 
7*/<*BS*"*xSjWk**iTI**. ftZ^-f/OEl* 30 
Si 5 2 £ Sit « * 5 IcfgttfiM* 5 com 2 (D««lct8S*J 
fcLt**MfclliB6«TL, B5E»*f2 5-0$r 
L/-f0^77Y/N*2U±^bI5o «^ 

ctiic^y. ^T^/^x^^a5p a p20)^u-^-r 
aa-r«*m*i&j&y» «*.i#53£#^*Ji-cfc*. * 

i|X§-r^«2 5 aA<Klt&ftTl**£»*Ll\, -*tic 40 

[0042] flfcivc. 0 8 (b)IZjF-rcfc^l-. ?7-</< 
X^^SBS2 0^xJU— ;U2 2<b. 1 (7) 

«Mii:*»MfcW5 7rt*t4. -COS. 
BWbBBlc BJWWfe *»» Lt^ fit WB * « <b-T 4 . 
ctilcfcy* ^aJp a p2(D^xJU— ;U2 2*>< 

fMMMt5ic«LTBJ6**i*. yu- r-r> 
V? r -itiz io>ag@2 i bat/i|tsn**it«*?-3a) 



5 8t#9f<>m. CO*SiS14^8l5 8li. * 

sw«fc«««*3at;«fu— r-r >y^r-r/<2 i <&ra 
[0043] &#t/wa i ttisiToayBf^-r*. * 

ftf/W^ 1 iCfclN-C. 1EI&5 4 a, 5 4b^LTt 

3 l=Dr£Off i . 

*(7>3fc&fcbS3 a £)h,£ 0 C<D#I** 77 

-</<X*^fflfl2a>iilffi2 1 b*ajSLT^r-</^^ 
^ffl5p a p2^lcAStf *o ?7-T/*X*?»»2 
lc»et6*lfcB««l^2 3 <t^#<*3tii*§m : ? L 3<7)5t& 
»B3 b£<DM-0U— U— WMKI::* 

y«4Lfcu- ifatf*. ^7Y/^i/-7^>y2if 
aau ffl®2 i aA*&rt»^tttii**i4o fit, -? 

»A**i*o 

[0 0 4 4] \tk±.0)*LO\^. «*f/<-fX1 iCfil^T 
f*. 3>7*/<X*^»fl2jb<llll*&*U ^7-f/^X^^ 
gPp a p 2 IZ»lt 6*lfcB«*^ 23t ¥3*f*ftig*Si?t^ 3 
0)3tS»ffi3 btlZcfey^fiS^etjSS+L-So 77-f 
/<X*?«Fq2l*. e^^ J r-/U3t^7-f/<JcJt-<T^ 
L**, 77-</<X^^ffl5o D B2a)m2(Da5^2 b 

(^u-^<>^^7^/<2 1 <Dsaiaj)ii}s«£a5«5± 

mz % ]£y#T— )\sft7 7 << 

[0045] :77*/<**:*fflft2fcRtt 

HSf»-T-2 3[*. *^7-r/^*^«**B»*r*Ci: 
ic*yMicfloMttfl<f*BS;h.«. ?7^/<x* 

?»fi2l* % Bff»T23$*tSifU-f-f>y77 
-f/<2 1 $7iJb- JU2 2<0Jlffi*Ucjf ALfcfftl=* ? 
x;U-;U2 2(7)3g®2 2aS»St4CilZ«fcy77-f 

/^^^a5p a p2A<siit^tv4a)r*. a^tts<^s*H 

[0 0 4 6] 37T-</^^^gPp D 0 2. ^3K*jfcli 

K4liJStt8B»5©-ffi 

[0 0 4 7] tSKSP«5lcl±. 7xJU-iU3El# 

fiP5 1 „ it^T'T/^^ePS 2, 3»5 3, fiSftft7- 
^7 54 s, 54 ayE854a-54d*<atfi< 

[0 0 4 8] *f>lc^fc. fBJfc-T/WXI ICfct%ri*, 
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? r -< / <x * a 2 1 ^mwjtm&m* atomm* 

*„ *0)t-th. SS^UVXlcg-f *ax h&t/*OXii 
£M»T?£*. xajMM»S*i*«*»lf*i:* 16* ^ 

«»*ric*tt-r4xs3&«*»-e*ofc. l*u 
<xi oKitizfci^Tte. 5fete^xa^?§Sxgt^ 
Kftl*. 

[0 0 4 9] S&f=. S&fcTvWxi I*. ^r^'J^n 
n o ttSEOSMfc^/Wx-Ctt. ■nttBO)Kftlcj:tj 

Jg»J^al^©A<fi6ffl*KrL^fco Ljb>Lft#£. S1038 

— r-r >??T<< /<r*¥*{***«»*oaM*toiB 

[0 0 5 0] (S5 2 0»&£fl2B) -teom 1 OlSS6ff2B 
i:6L^H«Lfe«*f/Wxil*, flittf* 

fttS;a-j^Lrttffl4*LS, »20*JW&B-CI4* 
m 1 08S«^Bl=«fc**3te-T><-f X 1 /«8ffi**lfc3fe^ 

[0051] B9I4. Stva- ;uottfi££^-r— SPflfi 
■rtttra-efe*. KBic^-ray. **9aHn o 
i*, fgftT/W* i . «*f/wx i £flxtt-*-*»ffi<* 

35. &MBBB^:Cmsnfc]M-r«NI 

T1 Oa$W«o 8*11(*3 5l4«^fflS3 

-f*„ *t>lC. ftlB{*3 5fr*l4» 77-f/^>^«fl 
2<d^x;u— ;u2 2*«g6diLTi**. feTFlc. 5t^Ev^- 
-;n o<Dft»xaico^rKM-r*o 

[OO52]01O(a), (b)fttfBl 1 (a), (b) 

i*. jt^^i-ju^a-j-sxatiftwriB-e**. 
aio( a )i:^tiy, jtr* wtf/Wzmu-K 

:7U-A§P&3 0lzfS«£ft* o 'J-K7U-AM3 
OI4, **f/WX 1 jMI«S*i**y/<? 

;uo«*£ft***«»oy-K3 2. atfrt 

($3 3^«o CO'J— K^U-AfflJp a D 3 0lC&5feT 
/<-f X 1 *<@5££*i&o -r<C*5%. 5f K3 1 \zm 
"*-XhMMi**u W6f/W^1 ty— K^U— A 
SB.S3 0<tOtta^*3i**m*3*l*:&, SV'^V K3 1 

icftft^/Wxi j5<tt«**i«. z*u=j:y. b%7/< 



>TX 1 3d<U-K7l/-A8fi3 0lc*tLT@S£*i& o 
[0 0 5 3] *IC. ^fitlN^^f-f^^-V? 

HUT* «*f/WX1©E(854a-54dWJ- 
K3 2**««ttl::8Sttr*(Bi 0(b)). *0&. 3? 

T-r/<x*?»»2* itaitt2 5, ^si^atiSfifR^ 

3, 7*-h5f-f*— K4. RtfE854a-54d^I 
fc*l*«fe5lw*/y =>->^Ogtfll3 8*<&ffi$*l*(B 
1 1 (a)), fit, Mf/WX1 fc"J— K3 2 0» 
SJir^h^VX^T^-^ Klc* y»fiE**tfcx**S/ 
10 *0»»{*3 5f=J:oT»!t**l*. Z<D&* *-'J-K 
3 2* y— Attfl3 OOrt#3 3**&ffly«L 
t'J-K7U-A{»JW-4. =*il=J:y. 01 1 (b) 
l=*0««t*-*-c»:5l=. WBffJU^-r^HOft^y 
zl— ;H O^t^o ftfc\ Jfctva-JU 0I4. 

S*1 3mm§S, B6mmiS, MJI^4m 

[0 0 5 4] ^va-iU 0I±. **ffli05fc? 7 -f/<lc 
»LTiaTO.fc9l=««*j|i*. -fftfc>*>. 01 2IZ7f. 
■TcfcolC. ^Va-JH 0(4. 7 3 tffitt 

20 ^w, &=j*£* 7 3\t^T^fy<7 oo-mzmi 

b*ltt^ 0 COttffil** ftvi-JH 0O«^§P3 6 
7 3 0R^ai7 2Ul«tofc:bit*Ci:lC<fc 
y Willi: ft*. C*Ucj:y„ ^U-^r-r l/^? W*0 
mi 0«8ffi2 1 a fc3fe7T-f/*7 0(DBI7 0 a 

I4#tEvzl-;ui 0lc»LT§aB.o«t3Sf3»«i*4x 
*• ^va-JU OlZfcl^Tte. 8!Bg#3 Slziftlf* 
;Kf-ffc^afl3 6<h*Sfig<*3 SiE^&Htt-r*^ x;u-jU2 
2fclz*U. »»©*7r-f/<S»«t4»«*Rtfi 
30 Jjfc**lTl**. 

[OOSSl^va-JUOli, y — K3 2fr&KJg 
**lf=i«W- 10a$S LTl*4. *<Dtztb. Kf10a 
Sfflt^*Ci:lcj:y. Jiva-JU O^lUKSfi^a 

®Hg-r* z £ * rTB-c**. 

[0 0 5 6] (B3 0£SEJ&B) *lc jfe^a— ;n 
BJ-T*o 01 3 14. *iK**a«S/X-rAO«flES*-r 

«EBS0r*fe*o ^afiataai/x^Ai 0014. it&m 

§§111-118^. ^;«§g 120i, #»» 1 3 O 
40 ASilSl 4 1-1 4 8 < b^^-T* 0 */iz. 

Miv^fAl 00 1*. 3ti£{iS&1 11-HBi* 
9KB 1 2 0i!:SSatM77>r/<1 1 1 f - 1 1 8 f 

t. ftsfcsi 2ot»aii 3oi«c*fiaan 5 

0<t. #iK»1 3 0i:^SfiSSl 4 1-1 4 8i:^SS! 
■r**3?T>r/^1 4 1 f - 1 4 8 f ir$-(l^*o ^fc. 
ftSWBl 11-11 8ICI4. B^Lftt^a*S61BA<* 
♦t-f*i««**t. ftUAKB^&*XfllW«aMIBl 
11-11 8^ittB**^x*o 

[0 0 5 7] %Sfl|1 11-11 8(4. -t*l-P*l*S 
50 ifiS^lfeSfttva-^ 16 1-16 8 ^«X*o * 
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^Evzl— JU 6 1-16 81*. Sgffi3fc<Di£g#S£:5j& 
£KU*T. ^ya-JH O<tp]-0)tJ|j££*rf £o 
jttya-JU 6 1-16 81*. &g*;fcgj!>< A 1 - 

Jtlt^^o *(Dtz&>. ^va-iH 6 1-16 8 

&§£ffljj*Wf^t>-|*. Al = 1 53 6. 6 nm-efc 
l) % Ai+1=Ai + 3. 2 nm( i 1*7 JaT<B§&&) 

[0 0 5 8] 3t^v:x— ;U1 6 1-1 6 8^b»Hi*il 10 

**!*. 1 5 00nm^fil:Kbf, 130 
O nmSXIil 4 8 0 nmS(DifiS^t^-i: tt'^ 
5o -ffljU*. 1 3 0 0 nm*&l::fclvCll*4 4 

O^^g^^tV-ftl^-r^AOCD^^VZL-^Ui:. 15 

0 0 n m*fZfc^rS*^ 4 0<^g£**t-eft*Tr 

[0 0 5 9] JUT. S/Xt- A 1 0 0 0>nff 

iCOL^TlftWr*. #»fl»1 11-11 8f*&dS*lg 
«*&U**ftfc*ftflM**»lt*. XSM1 1 1- 20 

1 1 8f::fcl>T. J&tva-iU 6 1-16 SlCjzoT 

0>«^*I4* fttva-JH 6 1-16 8/)>^>3t^r^ 
/<1 1 1 f-1 1 8 f^AI*£*l£ 0 jSfiAl-A80)U 
-if*!*, &?7^/<1 1 1 f - 1 1 8 f Sl-3t*3t 
11 2 OldHlLfcffe. 2 0l::iSLvC#«S*L 

.5otiit»Mi eoicsM-r*. #a»i'6or= 

#a**lf=«**l***l"F*t*^7-</<1 4 30 
1 f - 1 4 8 f £iSoT3feg{lSS 14 1-14 8 fC^ 
*• 5fcSfIS§1 4 1-14 81*. »«Ai~Ab0)«## 

[0 0 6 0] Z(D<£ 5 &£&gftiSmvX^A 1 0 0IC 
fcl^Tf*. 5fe£fIS§1 11-11 8lC^V3.-;H 0 

#k 11-1 i8i*st/Mfc-e*4. * 

fc, j6aa«AUi-A8^fc*a»«a)«*-T/wx 

I*. S»a«3^ll«:*yu— r-f >^^T-f/<S»x* 

[006 1] JU±. ^O^CD|gSfi^ffi^fflLNT*^|Z 
[0 0 6 2] JtS5ft*^/\V* 1 (Dte«ffl#5(*. S i 



s^eP5 2. ai;3i5 3i4tt«iHixiCcfey»flt-r4ci: 

[0 0 6 3] «20)S8Jlfi»ffllwj3L\T. 1 

SHfiJKffllCJ:**^^^— ;U1 OOft^fflU*. 0 8(e) 
lc^LfcS!aiciae»ti4Zi:3EC<. *a*$*i::^1±T 

[0 0 6 4] »3<D3S«£»ffll3fclvCI** *a«Sl 1 
1-1 181*. **5?a— A> 1 0 £0§fi]-(7)«j££W-f 

56*f/WA 1 3 1:: LT*<fcl\, cco^ffilc 

fc^r i±. W x 1 1 1 1 - 1 i 8 

0>ntt»*±l=»«-r*A:i:til^ *77-fAl 1 1 f 
- 1 1 8 f IMMfc^/WX 1 fc**ttfz«***u*. 
[0 0 6 5] 

imW0%\3:l tt±BMHLfc«fc3l^ *«BB0)**^/< 

[®i] 011*. si (Dsus^asicj:4«*x/<^xa) 

[02] 02i*. ^r-f/^*^»ao)«rt*«'r«»a 
0-efc^o 

[03] 03(a)-(f)i±. -<z>ff2®tf>:7r-</<x$:? 

[04] 04(a)-(f)l*. «0)»ffla)7T-f/^*^ 
SUFa <0ft«*^ * KW"T 4 0 T? ft ^ o 
[0 5] 0 5 1*. «*-T/<-f^^*-r*»««B*tO)«* 

[06] 06(a), (b)l*. »IMfttt±l=¥*ttofciVW 

st^ai*?* K^t- k(p d) £@s-raxa£iftfE 

[07] 07(a)!*. 77^^A*?»fl£8«B»l: 
ltt4littt«t4B?*4. 07(b)!*. 07 
( a ) (7) I - 1 m l=» o fc Br®<3SBP £ ^ 0 "C ft £ . 

[08] 08(a), (b)l*. 7T<<'<X2?&&&mn 

»»icBfi-r*xa*Kwr«H-efc4. 
[09] 0 9»*. *^i;i-;ua>«ja**-r-»aBf» 

[010] 01 0(a), (b)lt ^ya-^S^St 

4xa*t5i^'r40T?ft4o 
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[0i i] 0 i i(a). (b)ii. jft^i^i— ;u*ftaif ^u— T--r Xfyr*/^ 2 2-Pxju— 23-s 

[01 2] 01 2 1*. *77-f/^ft*5?i-^i©8 3 1-4f-f/<^h\ 3 2-"J— h\ 3 3-*», 3 5- 

«3saa>-«ftttwr*B-e*«. 3 6-«t», 5i-7u^m 52 

"rffiBS@-efc^o 4s, 54t-fitftto?-^, 54a-54d-E 

[»^-0SiBj] ft % ioo-M*«M^fA, m-*a« 

1 -JMfe^/W*, 2-7 7-f/*X*:7fiMIu 3-*» 8, 12 0-*M, 13 0-»M, 1 4 1 -*8fl 

ft*****, 4-7* h^V*— h\ 5-flMMMf. S« 15 0-jftfiaB, 16 0-»M, 1 6 1 
5a, 5b. 5c-ffi«L lO-^Vi-Jk 2 1- 10 i/a-Jl/. 
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